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AUTHORS: Sheka,-E--Aey~Voytovich, B. As, s0v/78-4-8-16/43 
Nisel'son, Le A. 

TITLE: On Compounds of Pentachlorides of Niobium and Tantalun With 


Phosphoroxychloride ‘e) soyedineniyakh pentakhloridov niobiya 
4 tantala s khlorokis'yu fosfora) 


PERIODICAL: Zhurnal neorganicheskoy khimii, 1959, Vol 4, Nr 8, 
pp 1803 - 1808 (USSR) 


ABSTRACT: The investigation of the systems NbC1¢ - POC], and Tal, 
-~ Pocl, is of practical importance since the distillable re- 


action products of these systems may be used for the separa- 
tion and the purification of tantalum and niobium by rectifica- 
tion (Ref 1). The phase equilibria crystal - liquid and Liquid- 
vapor were investigated. In contrast to the phosphoroxy chlo- 
ride compounds of arcl, and Hfcl, which are characterized by 


a strong cooling, NbC1, POC, and TaCl,-POCL crystallize well. 


Both systems form monomolecular, thermally easily dissociable 
compounds in agreement with reference 2. The melting temperature 


of NbC1, -POCL, is 124.5°, that of TaCl,.POC1, 132.4°. The 
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liquidus curve of the tantalun system is higher than that of 
the niobium system. The investigation of the phase equilibriun 
liquid - vapor showed maxima at a ratio Nbcl ‘POC1, = 1.4731 


and TaCl,:P0C1, = 1.17:1 (Table 4, Figs 1,2). The maxima do, 


therefore, not correspond to the composition of Chemical con- 
pounds. This ig characteristic of azeotropic mixtures, The 
heats of solution of NbC1;.Poc1, and TaCl;.PoC1 are approxi- 


mately 3-3 kcal/mol. There are 5 figures, 5 tables, and 3 Soviet 


ASSOCIATION: Institut Obshchey i neorganicheskoy khimii AN USSR (Institute 
of General and Inorganic Chemistry of the AS Ukrsspr). Moscoy- 
skiy institut tsvetnykh metalloy i zolota im. x, I. Kalinina 

Moscow Institute of Non-ferroug Metals and Gold imeni 
M. I. Kalinin) 
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Ye.F. [Nekriach, IE.F.]; NAZARENKO, Yu.P.; CHERNETSKIY, V.P. 
Echemnetatiqn V.P.J; (Babko, A.K.], akademik, otv.red.; 
ROZUM, YueS., kand,khimsnauk, red; FIALKOV, Ya.A, [deceased], 
red.; FOMENKO, G.S. [Fomenko, H.S.], kand.khim.nauk, red.; 
SHEKA, I.A., prof., doktor khim.nauk, red.; GNATYUK, G.M. 
“[Hniatiuk, H.W], red.—leksikograf; POKROVSKAYA, Z.S. 
[Pokrovs'ka, Z.S.], red.izd-va; YEFIMOVA, MoI. [IEfimova, M.I.], 
tekhn.red. 


NEKRY ACH 


[Russian-Ukrainian chemical dictionary; 6000 words] Rossis'ko~ 
ukrains'kyi khimichnyi slovnyk; 6000 terminiv, Kyiv, Vyd~vo 
Akad.nauk URSR, 1959. 204 p. (MIRA 15:5) 


1, AN USSR (for Babko). 2. Chlen-korrespondent AN USSR (for 
Fialkov). 


(Chemistry—Dictionaries) 
(Russian language~—Dictionaries—Ukrainian) 
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1947, 1228 D210/D305 


AUTHORS: Sheka, I.Ac, and Pevaner, Ts.V. 


TITHE: Reactions of zirconium and hafnium hydroxides with 
sodium hydroxide 


PERIODICAL: Akademiya nauk Ukrayins'koyi RSR. Dopovidi, no. 8, 
1960, 1090 - 1094 


"UXT; In the experimental investigation the author =-.:ii¢d the com- 
yosition of ions formed during the reaction of Zr anu Hr nyaroxie 
jes with NaOH. The ions composition was determined ty measuring 

the solubility of 2x (OH), and H£(OH) , in concentrate4 No.4 solu- 


tions. fhe experiments were carried out by ee Nach solu- 
tions with freshly precipitated EE COH 4 and Hf(OH), free «2 Ol 


ions. Samples were saturated at 35°-40°G for 2-35 nee ait then } 
ieft in a thermostat for several days at 25°C. The wuichers found 
shat complete equilibrium was attained in solution .; i: .°-N Nad# 


Sard 1/6 
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after 8 - 12 hours, but with higher NaOH concentrati-: :... .1me 
‘yecame longer. The solubility curves were drawn fromr .versoe data 
of 3 - 4 experiments, obtained partly on samples cf “se 9. satu- 
ration and partly after 45 days. Solubility was meesured *) sravi- 
metric analysis of solutions and by radiometric measurencnts tof - 
1481). Solubility values for low and medium NaOH concentrations 
were in good agreement in different experiments; with higner con- 
centrations (12-18N) their reproducibility was poorer. Tre s5ludi-~ 
rity of Zr (0H) rises at first slowly, increasing i. “a0! (co 7en- 
cration higher'than 9~10N. It follows from the data =:' .° : that 
during the reaction of Zr (0H), with NaOH, complex cou. en: :r8 


formed, the composition of which depends on the Nati: . snivation. 


The solution of the above hydroxides proceeds accori:iy ‘: she 
equation: 


Me(OH), + NaOH” =» Me(OH)47,< 


fhe instability constant of the complex ion is expresrsd 
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known equation: 
[Me (oH), J[on” J” 


(1) 


n= 
[Me (OH) 474 


The solubility is expressed by the sum of metal hydroxide concen- 
tration and that of its complex anions present in the solution 


S = [Me(OH),] + (Me (0H) 77] (2) 


solubility data show that in NaOH solutions in the range 1 - 18N 
the solubility of zirconium hydroxide varies from 1.4 ° 10-4 to 
3.1. 10-3 g of Zr. and that of hafnium nydroxide from 3.4 ° 10-4 
to 7el + 10-3. The concentration of Me(0H), in NaOQH solutions can- 


not be higher than its solubility in water; the latter can pe cal- 
culated from the solubility product of 2x (OH), in water, which is 


equal to 3° 10-26 {Abstractor's note: Data taken from Western li- 
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terature |]; the calculated Zr(OH)4 concentration in water being 


1.95 * 1072. As the solubility increase of the investigated nydro- 
xides 1s due mostly to complex ions formation, it follows that the 
concentration of Me (OH) 4 is about 102 times smaller than that of 


the complex ions and that the expression Me (OH), in Eq. (2) can be 
omitted. It is shown that in NaOH concentrations up to ION an 40 
Zr (0H). is formed an in higher concentration - the ion Zr (OH) ¢ “s 
further that an ion Hf (6H), is also formed in the range of Na0H ‘4 
concentrations 1 - 10N. The solubility of hafnium hydroxide in Na- 
OH solutions up to 12N is higher than that of Zr, but in higher 
iaQH concentrations this solubility decreases; in the author's # 
opinion this is due to the formation of a complex compound - sodium 


hydroxohafnate which is precipitated from concentrated NaOH solu- 
tions: The authors obtained such precipitates from Hf(0H) 4 in 


NaOH(15-19N). In different samples of these precipitates 2.3 » 205 
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Na atoma were present for each Hf atom; this ratio corresponds 
approximately to the compound Nap [Hf (0H) ¢ ]. The lower solubility 


of zirconium hydroxide and the absence of a maximum on its curve 
prove a lesser stality of the hydroxozirconate angen than that of 
Hf anion; this is supported by their instabilit® constants which 
can be calculated from 


1gS = nlg Co, - leky + 1g[Me (OH), ]. (3) 


The instability constant of Zr (0H), ions was found to_be slightly 
larger than that of Hf (0H). (1.9 « 10-2 3gand 1.1 * 10-9 respective- 


ly). There are 2 figures and 13 references: 5 Soviet—bloc and 8 
non-Soviet-bloc. [Abstractor's note: One reference given in Russian 

is a translation from German]; The references to the English-lan- ; 
guage publications @ead as follows: T. Taggart, Rev. Pure Appl. - f 
Chem., l, 152, 1951; F. Venable, Th. Clarke, J. Am. Chem. Soc., 18 7 
434, 1896; E. Lsrgen, A. Gammill, J. Am. Chem. Soc., 72, 3615, 

19508 
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ASSOCIATION: Institut zagal'noyi ta neorganichnoyi khimiyi AN URSR 
(Institute of General and Inorganic Chemistry of the 


As UkrSSR) 


PRESENTED: by Yu.K. Delimars'kyyi, Academician A® UkrSSR 


SUBMITTED: September 2§, 1959 
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3B004/B067 
AUTHORS: Sheka, I. Ass Pevaner, TS. Vo 
: 7 Ey 
TITLE: Sclubility of the Zirconium and Pe ee in 


Solutions of Caustic Soda 


PERLODICAL: Zhurnal neorganicheskey khimii, 1960, Vol- 5, Ne. 10, 

pp. 2311 - 2314 
TEXT; The authors wanted te determine the solubility of zr(OH)4 and 
Hf (OB) 4 in NaOH and tc clarify tne composition of the resulting compounds. 
The solubility was determined at 25°c in 1 ~- 18N NaOH. The hydroxides 
were obtained from the oxychlorides by precipitating them from ammonia 
by means of an aqueous solution. The solutions of the ‘nydroxides in soda WA 
lye showed no Tyndall effect. They were analyzed for NaOH, Zr, and Hf. ~~ 
In some experiments also pr18t was used. Measures were taken to avoid the 
access of COg te the solutions. The results are presented in a Table and 
in Pigs: 13:2. The solubility of Zr(0H)4 in NaOH at 25°C is lower than that 
cf HE(OH)4; however, with increasing concentration of NaOH it increases: 
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Also the sclubility of Ht(OH) 4 increases with increasing concentration of 
NaOH; however, at if. 12 N NaOH it attains a maximum, and with still 
higher NaQH Concentrations it decreases again. The composition of the 
solid phase separated from Solutions of Hf(OH)q in concentrated NaOH 
(15 N and more) ‘pproximately corresponded to the formula NaoHf(OH)¢. In 

‘ON NaOH, the ions Zr (OH) < and cae haa formed, whereas higher fe 


NaCH concentrations Produced the ions Zr(o eo and Hf (OH) 2". The comp) ex 


hydroxo sompounds of zirconium are less stable than shose of hafnium. 
There are 2 figures, 1 table, and 5 references: 2 Seviet and 3 US. 


ASSOC TATION: Institut obshchey i necrganicheskoy khimii Akademii nauk 


USSR (Institute of General and Inorganic Chemistry of the 
Academy of Sciences UkrSsR) 
wa ERC omy Of Sciences  UkrSsi 


SUBMITTED: July 28. 1959 
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DUSENKO, R.G.; PEL'KIS, P.S.; SHEKA, I.A. 


Dipole moments of some S-methyl Aeivauveee of aryl 
thiocar ba ‘ 
Uer .khim.zhur. 26 no.1:48-52 '60. (MTaA 13:5) 


1. Institut organicheskoy khimii AN USSR, Institut obshchey 1 
neorganicheskoy khimii AN USSR. 
(Carbazone--Dipole moments) 
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AUTHORS: Sheka, I. &., and Lastochkina, A. A. 
Pays nee ree 
TITLE: Reaction of potassium fluozirconate with sodium hydroxide 


and ammonium hydroxide in aqueous solutions 
PERIODICAL: Zhurnal neorganicheskoy khimii, v- 6, no. 8, 196%, 1866-1874 


TEXT: The authors studied the effect of ammonium- and sodium nydroxide 
concentrations and of the potassium fluozirconate concentration on the 


composition of basic salts forming in the systems K,2rk¢ - NE OH - 3,0 


and KZrF ¢ - NaOH - 4,0. For determining the composition of basic salts, 


they used the method of changing the pH of the solution and the determina- 
tion of the apparent volume of precipitations at 25°C. This method was 
developed by I. V. Tananayev (Ref. 4: Izv. Sektora fiz.-khim. analiza 20; 
277, 1950). It was found that in the reaction of potassium fluozirconate 
vith ammonia or soda lye first a basic salt of the comgosition 
ar(OH),F.*KF-mH,0 was formed, and that this salt was converted into 


ZrO(OH)F-nkF-mH,0 and, finally, to zirconium hydreside on further adcitica 
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of soda lye and ammonium hydroxide. Pure zirconium hydroxide was formed om 

addition of 3-5 equivalents of NH OH or NaOH to 1 mole of KZrF ee At a 
mole yon 

ratio ie 4.5, the resulting basic salts were completely destroyed, 

Kj 2rk¢ 

and transformed to zirconium hydroxide with very low fluorine content 

(0.05 ~ 1 YF). A zirconium hydroxide precipitate containing 9 - 14 % 

fluorine was formed with the use of ammonium hydroxide as a precipitant 

at the same ratio of reacting components. Also with addition cf the 

8~fold quantity of ammonium hydroxide, the zirconium hydroxide precipitated 

contained 2 - 8 y fluorine. The authors studied the effect of potassiun- 

fluozirconate concentration on the composition of basic salts and hydroxide 

and found that the zirconium hydroxide precipitated from concentrated 

potassium-fluozirconate solution contained more fluorine and potassium 

impurities than one precipitated from diluted solution. The precipitate 

from a solution with 20 g/l K,2rF¢ contained 24.4 % F, from a solution 


with 1 g/l Ki 2rk¢ only 11.2 % F under eyual conditions of precipitation. 


The degree of precipitation of Zr from solutions depends on the potassiun- 
Aiugzsygonate concentration. Zr is completely precipitated from 
? 
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concentrated solutions (20 g of Karke per liter) with the use of 2 


equivalents of alkali hydroxide. More than 3 equivalents of alkali 
hydroxide are reauired for complete precipitation from diluted solutions 
(2-5 8 of K gar per liter). Basic zirconium salts are stable at 


pH = 5 - 9, and are converted into pure zirconium hydroxide only at 
pH>10. There are 7 figures, 3 tables, and 4 Soviet-bloc references. 


ASSOCIATION: Institut obshchey i neorganicheskoy khimii Akademii nauk USSR 
(Institute of General and Inorganic Chemistry of the Academy 
of Sciences UkrSSR) 


SUBMITTED: February 23, 1960 
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SHEKA, I.A., otv. redo} DELIMARSKIY, Yu.K., red-3 KOZACHEK, N.Nes 
Teds; NATANSON, E.M., redo; SHEYKO, I.N., red; MATVIYCHUK, 
A,A., tekhn. red, 


{Applications of zirconium and its compounds in industry; naterials| 
Primenenie tsirkoniia i ego soedinenil v promyshlennosti; materialy. 
Kiev, Izd-vo Akad. nauk USSR, 1962. 97 Po (MIRA 15:7) 


1. Soveshchaniye pri gosplane GITK i Akademii nauk USSR, Kiev, 1960. 
(Zirconium--Industrial applications) 
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preennrs y promyshiennosti, Kiev, 1960. Kiev, (MIRA 15:4) 
nauk USSR, 1962. 97 Pe 
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Sh ekay 1 Sr 
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sonpusiti irconium and pafniua cupferronates 
. 6; 1962, 4291-1298 
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“suoride complexes 3f Ir, sulfate, or nitrate ions. (formed in solutions «f 
+ : if : N : a 
an acidity \Fige 13. Basic cupferronates cf 


The 


results found for nafniun cupferronste (Fig. 3) are similar to tnose for 


gr. “ar cupferrsnates in nitric acid sciutions contain less cupfevrron than 


sapferronates. This is due to the higher degree of hydrolysis of av - 
te and, possibly, to higher electroregativity of Hf. V. S. Syrokomskiy 
Y. flimenkxo are mentioned. Therw are 3 figures and 5 tables. 


ae most important English-lanruage references are: 8. Lister, 
ungid, J. Chem. Soc., 4315 (1952); G. Neumann, G. Lundgren, 
Aurivillius, Acta Chem. Scand. 10, 1€70 (1956); P. E. Elving, H. Olson, 
nalyt Shom. 26, 1747 (1954)3 27, 1817 (1955). 


July 27, 1961 
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B110/B138 
AUMOKG $ Delimarskiy, Yu. %., Sheka, I. A. 
TITLE: Present situation and tasks of inorganic chemistry in the 


Skraine 
PRALODICAL: Ukrainskiy himicheskiy zhurnal, V- 26, noe 1; 14962, 3-14 


ExT: At the XXII Party Congress cf the CPSU it was stated that the 
increased role of Ukrainian chemistry Was due to the establishment of 
nonferrous and rare metals, fertilizer, nuclear fuel and semiconductors, 
ate. industries. The 1959 - 1965 plan envisages trebled chemical pro- 
duction, 34 modernized plants, and 30 new ones including Rezdol'skoye 
Sulfur combine, Chernigov Synthetic Fiber combine and others. Super- 
nard and creep resistant alloys, rare and ultrapure metals for nuclear 
cower, the semiconductor and computers industries, ferromagnetics and 
®erroelectrics are to be given priority. Radiochemical work will be 
carried out with the nuclear pile designed in the Institut fiziki AN 
SSR (institute of Physics AS UkrsSR). Since 4959, the follewing 
institutes have been designed: Institut mineral'nykh resursov AN USSR 
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{Institute of Mineral Resources UkrSSR) (Simferopol')s Ukrgiprotsvetmet 
/Zaporozh'ye)s Institut khimicheskikh reaktivov (Institute of Chemical 
Reagents ) (Donetsk). Others are projected: Institut khimii redkixh 
elementov AX USSR (Institute of Element Chemistry AS UkrSSR), Radio- 
chimicheskiy institut (Radiochemical Institute), Institut kolloidnoy 
khimii AN USSR (Institute of Colloid Chemistry AS UkrSSR). Present 
studies are (1) General chemical laws and the development of Mendeleyev's 
system, (2) Synthesis and structure of inorganic compounds. (3) 
chemistry of complex compounds and solutions. (4) Chemistry and techno- 
logy of rare ond nonferrous metals. (5) Physicochemical analysis of 

salt and metallic systems. (6) Chemical processing of mineral raw materialse 
f1) G. P. Maytak (TONKh AS UkrSSR) has deduced laws regarding the pro- 
perties of isotopes and Yue %, Delimarskiy has worked on the periodic 
properties of elektrode potentials. (2) A. I. Brodskiy et al. studied 
the synthesis ant structure of inorganic compounds, Yu- P, Nazerenko 
studied exchange reactions of Cr complexes, U. VY. Samsonov examined tne 
structures of, and raveloped synthesis for, borides, carbides, silicides, 
nitrides, and sulfides of rare earths for refractories and electrical 
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engineering, P. G. Aleksendrov also studied rare earth compounds. Vie. Fa 
Chalym and S. FP. kozhenko developed highly sensitive spinel- type ferro- 
magnetic materials, E. M. Natanson et al. produced highly disperse 
metals. (3) Ae K. Babko, G. I. Gridchina, and B. I, Nabivanets (IONKh 

AS UkrSSR) studied Ti and Zr ions in solutions, N. K. Davidenko, V. I. 
Yermolenko, N. A. Kostromina, Ye. Ye. Kriss, and Z. A, Sheka examined 
rare earths with salicylic, gluconic, trioxyglutaric acids and tributyl 
phosphites. Complexes were studied by N. P. Komar', V. No Tolmachev, 

and Le P. Adamovich at the Khar'kovskiy universitet (Khar'kov University), 
by A. Me Golub, F. D. Shevchenko, A. K. Babko, MN. HM. Tananayko, Ye. Go 
Zharovskiy, Ao To Pilipenko, and I. V. Pyatnitskiy at the Kiyevskiy uni- 
versitet (Kiyev University), by A. 4. Morozov at the Odesskiy universitet 
(Odessa University), by A. M. Zharnovskiy in the Gidrometeorologicheskiy 
institut (Hydrometeorological Institute), and by O. K. Zolotukin, K. Ne 
“ikhalevich, and N, Me Turkevich in L'vov. In Dnepropetrovsk L. i. 
¥olshteyn developed studies on Pt metals by I. I. Chernyayev and A. Ao 
“rinberg. I. G Hyss (Dnepropetrovsk), L. S. Serdyuk, Yu. I. Usatenko, 

® Ye, Reanik, I. Le Kukhtevich, N. 40 Izmaylov, N. P. Komar', and Ya. 
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Fialkov worked on complex compounds » (4) Rare-earth elements were 
studied by Geo te Shaposnnikov in the Institute of Mineral Raw Materieis 
aS DkrSSk, by Ie Vo Vanarov, I, Ne Tselik, R. I. Hogunov, A, I. Perfii'- 
yev, Re Go Yankelevich in the IONKh AS UkrSSR, by Go V. Samsonov in the 
Institut metallokeramiki i spetssplavov AN USSR (Institute of Powder 
wletallurgy and Special Alloys AS UkrSSR), by Yue Ke Delimarskiy, Ie }e 
sheyke, Tse vV. Pevaner, Ke Fe Karlysheva, Se Ac Vacherova, Be Ae Voyto- 
vich, Bo Fo Markov, Yeo Bo Gitman, Ye. Pe Belyaxova, Ac A, Shokol, A. Do 
Pakhomova, Le Fe Kozin, He S, Fortunatov, Do. Pe Zosimovich, Ae Ie Zayats, 
and I. Fo Frantsevich-Zabludovska in the Institut obshchey i neoxrgani- 
chesxoy khimii (Institute of General and Inorganic Chemistry). Ao T- 
Wighnik, Ve Ac Msimmergakl together with Ge He Shteyngart and Reznichen- 
%o (gavod Zlektrotsink (Blektrotsink Plant)) and the Chelyabinskiy 
tsinkovoy zavod (Chelyabinsk Zinc Plant) continued studies by Yao Ac 


‘talkov and I. VY. Akselrud. G. Ya» Gornyy, fe. Se Burksger, Oo de 
‘ul'tskaya, and BE. So koluextov worked in the Institut geologicheskikh 
at mgsR (Institute of Geological Sciences AS UkrSSR), and No Ae 
iprik, Me I. Averchenkov worked in the Institut liteynoge proizvodstva 


“1 


A . 
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hh USSR (Institute of Fountry “ork AS UkrSSR). The engineering works in 
niyev, thar'kov, Dnepropetrovsk, Zhdinov, Berdyansk, und Riga will use 
zirconium supplied by the Sumotkunsxoye deposit. (5) Physicochemical 
alu@ies were conducted by F. P. Budnikov, I. D. Fanchenko, Re V. Chernov, 
¥. Yo Gusev, A. Me Fonizovskiy, and a. T. Chernyy, end also by fe. hie 

“eobets in the IONh AS UkrSSR, by Ve. V. Sveshnikov in the Institut 
matallo-fiziki Al USSR (Institute of Physics of Metals AS UkrSSR), by 

VV, 4. Yeremenko, and I. N. Frantsevich in the Institute cf Powder 

Metallurgy and Special Alloys AS UkrSSR, by Ye. Ye. Cherkashin, P. I- 
¥ripyakevich, Ye. I. Gladyshevskiy, and N. No Gratsianskiy at the L'vov 
gosudarstvennyy universitet (Ltvov State University), and elso by ‘ 
scientists of the Fiziko-tekhnicheskiy institut (Physicotechnical Insti- we 


tute). (5) ‘the processing of raw materials was studied wy Ve. Aw atrec- 
skhehenko in the Khar'xovskiv politekhnicheskiy Insitut (Xhar'kov Poly- 
eehnic Institute}, by A. S. Plysuney,A. A. Alent'yev in the kiyevskiy 
colitekhnicheskiy institut (Kivev Folytechnic Institute), Y. A. Berkman 
in the L'vovskiy politekhnicheskiy institut (L'vov Folytechnic Institute), 
ov A. 3. Berezhnyy in the char'sxovsriy institut ogneuporov (Khav' cov 
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AUTHORS : Sheka, I. A., Kacherova, S. A 


TITLE : Compound of hafnium nitrate and tributyl phosphate 
PERTODICAL: Ukrainskiy Khimicheskiy zhurnal, v. 28; no +, 1962, 38 - 
TEXT: The reaction of hafnium nitrate with tributyl phosphate (TBP; was 


studied, and the composition of the complex was determined with solutions 
of different acidities, 10 ml 0.5+molar, 1.0-molar, and 2-molar TBE solu- 


tions in benzene, and 10 ml aqueous 3.1079 moles/liter Hf with some ar 131 
and different HNO concentrations, left standing for 3 ~ 6 days were shaken 
for 15 min, and the organic phase was decanted. Changes in volume of 
the phases, and the TBP equilibrium concentration were determined fron the 
difference in acidity of initial and equilibriun solutions. a & (B} 
counter was used for the pulse measurement, made ona > ml solution The 


4 - 
equilibrium constant of Hf'* + 4Nno +nPBP ==Hf(NO,) ,-nTBP 1s 


[ar (xo, ), nPBP| dx! VERO | fro=]4. (rep Sf, the distribatio:. 
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coerfieient Ky « K ho; 4 [nse] }s Just [Cue ve where Gop ; is the eyut- 
librium concentration of Hf in an aqueous sclution. las4* [Crp _ an the Hf 
ag 


microyuantities used above, is constant at a constant HNO, concentration, 


ana Ka in the eyuilibrium solution depends on the concentration oi free 


TBP in the organic phase. Hence, the number n of TBP molecules in the 
complex may be calculated from K, /Ky = [rp?/tBP'}", where K, and K 

a, a, a, a, 
are distribution coefficients of Hf at different TBP concentrations in the 
organic phase, With 1.23 - 1-58 N HNO, in the aqueous phase and 0.35-0.75 


moles/liter TBP in the benzene phase, approximately 2 TBP molecules 
correspond to one Hf atom in the complex This agrees with values 
determined by G. F. Yegorov, V. V Fomin, Yu. G. Frolov, and 

5 A. Yagodin (Ref. 9: Zh.neorg. kh., 5, 1044 (1960)) for higser HNO, cor - 


centrations. The distribution coefficients were different for solutions 
of different age due to the slow depolymerizativn of polymer Hf ions. The 
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eagurlibrium concentration of free TBE was calculated according to 
+ § Sheka, Ye. Ye Kriss (Ref. 11: Zh neore kh., 4, 2205 (1959)) from 
the equation |TBP| = C f\Vyoa K [a] + KK fa] 2} where C is the initial 
o 7 “TBP ol*JB ~ “ont Usa) TBP eaveud 
TRF concentration, lal, is the concentration of undissociatea HNO, 
molecules made to react with TBP; [rsp] , is the equilibrium concentration 
of free TBP in the organic phase, La = 0.65 and K, = 0.04 are constants of 
HNO, ‘TBP and HNO, *TBP formation. Ka has logarithmic dependence of Ks on 
the TBP equilibrium concentration straight line, with a slope of 2.14. A 


somplex with 2 TBP molecules is formed under the conditions mentioned above. 
In experiments with solutions containing 6.8: 107% moles/liter Zr salts, 


a3 07° moles/liter Hf salts and 0.731 moles/liter TBP. considerable Zr 
extraction was observed with 3 moles/liter HNO, and Hf extraction occurs 


with 5 - 6 moles/liter HNO,. The extraction of Zr and Hf anereased with 


the acidity. With 75 moles/iiter, Hf was extracted as the solvates: 
NO, -TBP and 3HNO,"TBP, since in strongly acid solutions the azido complex 
4 
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(2.2 Hf (NO, ) ,-2TBP nHNO, } passes over %o the organic phase. There are 


2 rigures, 2 tables. and !2 references: 5 Soviet and 7 non-Soviet. The 
four most recent references to :nglish-language publications reaqa as foi- 
lows: D, F. Reppard et al. J. Physic. Chem. 57. 294 (1953); J & Hetcher, 
Ind kngng. Chem., 76, 7038 (1957); A- & Levit, H Freund, J. Auer Chen. 
ay 1545 (1956); Hasford. Me Kay, Trans Faraday Soc., 54. 573 
(1958). 


ASSOCIATION: Institut obshchey 1 neorganicheskoy khimii AN USSR (Institute 
of General and Inorganic Chemistry AS UkrSSR) A 


SUBMITTED; July 30, 1960 
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AUTHORS ; Karlysheva, K., Sheka, I. 
TITLE; Fourth Ukrainian Republic Conference on inorganic chemistry 
PERIODICAL: Ukrainskiy khimicheskiy zhurnal, v. 28, no. 1, 1962, 125-129 
TEXT: The Pourth Ukrainian Republic Conference on inorganic chemistry, 


1961, was convened by the Otdeleniye khimiches- 
Department of Chemical and 


JZ 


They included the following: Yu. K. Delimarskiy and 
I. A, Sheka on the present state and tasks of inorganic chemistry in the 
Ukraine; V. P. Chalyy on the kinetics and aging mechanism of metal 
hydroxides. V. A. Shoykhet, L. D. Tsigoniy and L. Ye. Sologubenko 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549010005-6 


= ie PROVED FOR R 3/2000 CIA-RDP86-005 


3/073/62/028/001/004/ ove 
Fourth Ukrainian Republic... B110/B138 


{tevpatoriya ) on a technology for producing MgO; Na,00,z, bromine, cement, 


. ete from Sivash salt brine; A. K. Bebko and N. M. Lukovskaya (Kiyev) on 
- semplex formation in solutions; N. 5. Poluektov, S. B. Popova, R. A-~ Vitkun 
and L. A. Ovchar (Odessa) talked about almost non-volatile compounds formed 
in a flame; B. N. Laskorin (Mos cow ) on ion exchange in nonaqueous media; / 
I Ye, Starik and Yu. A. Barbanel' (Leningrad) on certain mechanisms of 
chemical interaction which come under the law of mass action; / 
Ye. Gurevich on the structure of uranium peroxide compounds ; 
4& 1. Brodskiy and I. F. Franchuk on the isotopic exchange method of 
studying the structure of uranium peroxide; V. A- Luchenok-Burmakina and 
+. P Potemskaya (Kiyev) on the interaction of #0, with BaO, and C305; 


« 4 V. Ablov and N. M. Samus' (Kishinev) on dioximes of trivalent covalt 
containing the selenocyanate group; Vv. V. Skopenko (Kiyev) on silver 
selLenocyanate complexes; by N. V. Tolmachev (Khar'kov) on [ue(NO,) a 

type complexes; Yu. I. Usatenko and N.P, Fedash (Dnepropetrovsk) on the reac- 

tion of Mn with scdium diethyl-aithio carbaminate; I. L Kukhtevicn 

(Dnepropetrovsk) on pheophytin dissociation; L. Mh. Volshteyn; 

Ma. F, Hogilevkina and G. G. Motyasina (Dnepropetrovsk) on cis-,and trans - 
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diglycine platinum compounds; B. N. Laskorina, A. &. Maurina, 
R, A. Sviridova, I. A. Logvinenko, and V. K. Timoteyeva (Moscow) on metal 
adsorution by solid (AH-2@ (AN-2F), 3-101 (EDE-10P), AM (Ax), Aii-1 
(AN-7). \YPA-d0 (IRA-d0)) and liguid anionites, and Af-3 (AG-3) activated 
enarcoal; A. A. Morozov, H. L. Olenovicn, ¥. N. Yermilova (Odessa} on the 
distribution coefficient on Cf-1 (SG-1) cationite; B. A. Voytavick, 
4. S$. Sarananova and N. K. Tumanova (Kiyev) on binary systems; 
4S. Portunatov and 3. A, Fokina (Kiyev) on the solubility of metal 
chlorides; A. M. Zharnovskiy (Odessa) on bromo and iodo thallietes of 
bivalent metals; N. #. Zakhariya, UO. P. Turulina and N. A. Fuga (Odessa ) 
on the reaction mechanism of Zr0., and metal oxides in a flame; 


L Ya. fevdokimov (Odessa) on an examination of the vounined oxiaation of 
acsenic compouncs by atmospheric oxyzen with nitric oxides and nitric acic 
or activated charcoal; V. it. Litvinchuk and k. N. Mikhalevich (L'vov) o- 

the reduction properties of complex hycroxocyanides o: guaarivalent 

tunueten; A. N. Kuznetsov and N. F. Kulish (Dnepropetrovsk) on the c 
tion of iron, cobalt, and nickel oxices; K. N. Potexkina and S. K 4 
(Samferopvol') on magr=tochemical examinations of iron oxide reéuct io 


© 4 Soyagintsev anc fu. 3. Losatte (escos} on riturai tron hydrexices; 
o e ’ 


Care 
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“A K Babko and M. I. 
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Gvtsy) on the rormation ef sodium triphesphate 


of mono- and cisodium phosphates. 27 reports 
G. A. Yagodin, G. Ye. Kaplan, 0. A. Mostova, 
"iyeva (Moscow) reportec on the extraction of Zr 
sodapounds and their mixtures with nitrate solu. 
a. Sheka (Kiyev} on the reaction of potassium 
:0aa in aqueous solutions K. N. Repenko, 
> (Khar*kov) on the stabilization and de- 
ny: Zr0 Further reports were given by 
slo (Kiy€v) on examinations of the formation 
ind Ti complexes by the metal indicator method; 
china (Kiyev) on dialysis method of studying 
guadrivalent elements; I. V. Vinarova and 
catraction method of examinating rhodanide 
_niyev) on the state of Ti(IV) in solutions; 
.gakin (Moscow) on the separaticn ané purifica - 
s of various liauids; fe. 3. Gitman {Kiyev) on 
-::lic Ti ana its low chlorices in molten alxaii 
<nova, A- S. Kereychuk, ©. 4 Bartenev anc 
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B ¥. Kolychev on staged complex formation; A. V. Stepanov, V. P. Shvedov 

and G. F. Nichugovskiy (Leningrad) the electromigration method of studying 
complex compounds of rare-earth elements with lactic acid; N. S. Poluektov 

and LI, Kononenko (Udessa) on the spectrophotometric examination of 

carbonate complexes of rare-earth elements; Ye. fe. Kriss, Z. 4. Sheks 

‘Kiyev) on compounds of rare-earth elements with aibutyl phosphate; 

i} K. Voskresenska, S. I. Berul! (Moscow) on the interaction of ceriun, 

neodymium, and samarium oxides with molten salts; & P. Aleksandrov, 

Y $S, Tikhonova, fu, V. Shevchenko (L'vov) on mixed hexadinitro chelates 

and hexanitro cobaltates of rare-earth elements and potassiun; 

- I. Yorysh (L'vov) on radiog:..phic examination of mixed nickel hexa- 

uitrates of the cerium Subgroup and potassium; L. S. Serdyuk, 3 P. Fedcerova 

vn the reaction of yttrium, lanthane and cerium wita alizarin 5 in the 

presence of ammonia and amines; P. I. Kripyakevich, Ye I slaayshevski;, 

© S. Zarechnyuk, and I. I. Zalutskiy (L'vov) on Aeray Structural analysiz : 
oY some intermetallic compounds of lanthanides; A. Ya. Potemkin (ioscow) Se 
vn the interaction of copper and antimony in germanium; R. li. Lranitska. 

A A. Morozov,and A. I. Gavril'chenko (Odessa) on the state of Ge(IV)} and 

as (III, V) in acid solutions, and the conditions of their separation by 


‘ > af 
Vare 3/7 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549010005-6" 


ROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549010005-6 
AD gt eye ilee PO AE LPL SEIT BETS Wetter ee re Lara SES Nit eae Fake 2 Mri se 


Se: Z, 


3/073/62/028/001/00é,/Cud 
Fourth Ukrainian Republic... #110/B138 


ion exchange cnrouatoyraphy; VY. N. Vigdorovich, A Ya Nasheliskiy, ane 

VY 4%. Ostrovska (Moscow) on the synthesis of aecomposing compounds 
possessing semiconducting properties; A. T. Nizhnik and Z V. Sheknter 
(Kiyev) on the effect of certain impurities on the cementation of gallium 
oy NaHg; L. I. Dubovenko (Kiyev) on oxalate complexes of Ga and In; 

L. L. Vereykina and G. V. Samsonov (Kiyev) on the production and properties 
of gallium phosphide, 15 reports were given on the chemical processing of 
nineral raw materials. Yu. K. Delimerskiy, I. &. Pavlenko and Yu: G. 2oms 
(Kiyev) on the production of Bi and Pb by electrolysing fusec salts 

i S fFortunatov, B. ¥. Stepin and M P. Pestrikova (Kiyev) on the separa- 
tion of metal from dust in the form of hydroxides; S. D. Shargorodskiy and 
3 TIT Shelud'tko (Simferopol') on the production of HCl gas; S I. Savchuk 
(Kiyev) on HCl purification in DDT production; Ye. P. Belyakova (Kiyev) on 
the processing of ilmenite concentrate; R. G. Yenkelevich and I A Sheka 
(Odessa) on the production of V0 3 S. V. Gornev, N. A Levinskaya ane 

I. Tel'nova (Simferopol') on the groduction of anhydrous MgCl, ; 


KF. Mezhennyy, Mi. A Yermekov, tu. Yu, Kerch (Kiyev) on the production 
rtilizers from Kaluga K5S0,5 K S Brozdov, a. I Moyseyenke. 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549010005-6" 


"APPROVED FOR RELEASE: 08/23/2000 a aa a ed ee | 


SRE AEA NOTES TID ECS) eT OCS nD 
EES FESO MN NSS PEAS RESIST TECTED EP BOE EG ES BETS wate 


Ai 


8/073/62/028/061/004/004 
Fourth Ukrainian Republic... B110/B138 


R. I. Arav and A. HM, Ponizovskiy (Simferopol) on the utilization of Zy¥pSsum 
obtained as a bvy-~product of the desulfatization of Sivash salt vrines; 

B A. Shoykhet, L. Ye. Sologubenko, and =. 8 Karasik (fevpateriya) on, 
porate extraction; MN. 4H. Machulkin and V4. Markova (Yevpatcri;a) on 
tanganate melts obtained from pyrolusite; A. G. Lavzutina anc ¥ #. Kovtun 
(Simferopol') on the autoreduction of Kerch iron ores; A §. Bereghna and 
H. A. Kordyuk on the kinetics of the reaction between MgO and Fe,0 


3 
ee 
we: 7 
4+. Ye, Kaplan, 4a. V, Machinskiy, I. A. faxubcvich, and T. A Uspenskaya 
‘Moscow ) On the detection of zirconium and Spocumene concentrates The 
fifth conference is Planned for 1962. 
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_ Sheka, Ivan Arsen'yevich (Doctor of Chemical Sciences): Chaus, 
Ivan Stepanovich (Candidate of Chemical Sciences); Mityureva, Tamara. 
Trifonovna, (Candidate of Chemical Sciences) 


Gallium (Galliy) Kiev, Gostekhizdat USSR, 63. 0296 p- illus., . 
biblio. 1,300 copies printed. 


_ TOPIC TAGS: gallium, gallium chemistry, gallium physics, gallium 
-; compounds, gallium production, gallium abundance, gallium oxide, - 
' gallium halide, gallium carbide, gallium metal compounds 


: PURPOSE AND COVERAGE: This is the first monograph in the Soviet 
Union on the chemistry of gallium and describes chemical and physi- 
cal properties of inorganic, organic, and complex compounds of gal=- r 
lium, methods of producing these compounds, their uses, and the . 
physical and chemical constants of gallium and its ccmpounds. The 

_ book is designed for engineering-technical workers in the rare and | 
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- Nonferrous metal industry, and for scientific workers in research 

; institutes. It can be used by graduate students, instructors, and 

' students of chemical-technological and higher educational institu- 

’ tions. : 


: | 
TABLE OF CONTENTS [abridged]: ‘ | 
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| Abundance and nature, properties, and applications of gallium -~- 5 

: Hydrogen compounds of gallium ~ - 25 r 

' Oxides and hydroxides of gallium, gallates = - 32 . 

' Gallium halides and their complex compounds - = 6] ; : 
Compounds of gallium with- sulfur, selenium, tellurium, and their 


acids = = 107 © 

' Compounds of gallium with elements of group V - - 132 ; 
interaction between gallium and carbon and its compounds - = 149 

' Complex compounds of halides of monovalent gallium with organic 
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AUTHGR: Chaus, I. S. and Sheka, I. Ae UT 
TITLE: Coprecipitation of ae iwth SnS, 
PERIODICAL: Zhurnal neorganicheskoy ‘chat, v. VIII, No. 5, May 1963, 
1270-1275 
TEXT: The study was conducted to determine the effects of acidity, 


temperature and gallium concentration upon the coprecipatation of gallium and 
stannous sulfide, the amount of quadrivalent tin being constant, The authors 
found that the greatest coprecipatation occurred with slight acidity, falling 
off sharply with an increase in concentration up to 0.15 - 0.17 K HCl, follow. 
ing which it remained constant. Coprecipitation inceased with increase in 
temperature, There are 6 figures and 1 table. 


ASSOCIATION: Institut obshchey 41 neorganicheskoy Khimii, Academii nauk SSSR 


Institute for General and Inorganic Chemistry, Academy of 
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ACCESSION NR: AP40121,36 8/0078/64/009/002/0312/0319 
_ AUTHORS: Sheka, I. A.; Kacherova, S, A.; Malinko, L. A. 


“ TITLE: Compounds of zirconium and hafnium with trichloroacetic acid. 


SOURCE: Zhurnal neorg, khim., ve 9, no. 2, 1964, 312-319 


a TOPIC TAGS: zirconium trichloroacetate, hafnium trichloroacetate, 


Preparation, IR spectrum, thermogram 


ABSTRACT: Properties of the reaction products (in HCl and HNO, at 
70-75C for 30-40 min.) of trichloroacetic acid with zirconium’ and 
hafnium were studied. The product Zr(0H), (CC1.C00). is stable on 
heating to 2200; it starts to decompose a€ 275C°’with ut melting. 
H£(OH)5 (CCl COO)o is Similarly formed. A Study of the IR Spectra of 
the Zr’and HP trichloroacetates, dioxides and oxychlorides shows that 
the Zr and Hf trichloroacetates in the Solid state retain the Zr(OH) 2+ 
ions. Orig. art, has: 5 figures, 4 tables and 1 formula. ; 2 


2 ~ ASSOCIATION: Institut obshchey i neorganicheskoy khimii AN USSR 
(Institute of General and Inorganic Chemistry AN USSR) | 
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LYAKH, O.D.; SHEKA, I,A.; PERFIL'YEV, AI. 


Reaction of germanium dioxide with ammonia and urotropine 
in aqueous solutions, Zhur.neorg.khim. 10 no.8:1822-1826 
Ag '65, (MIRA 1921) 


1. Laboratoriya instituta obshchey 1 neorganicheskoy khimii AN 
UkrSSR, Submitted October 8, 1964. 
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AUTHOR: | Muzhzhavlev, K. D.3 Lebedev, 0. A.; Frantas'yev, N. A.; Olyunin, G. Vo} ys 
Dolpikh, T. K.; Sheka, T. S. Aes 
ORG: none eae 9 
TITLE: Improvement in the technology of magnesium chloride electrolysis! 4 ty 
SOURCE: Tsvetnyye metally, no. 3, 1965, 60-65 “I 

TOPIC TAGS: electrolyte, electrolysis, titanium, ma 
magnesium compound, chlorination 

ABSTRACT: On the basie of the pilot plant investigationa conducted by the 
authors in 1959-1960, a sodium-potassium electrolyte composed of (%):8-18 

MgCl2, 60-30 NaCl, 20-50 KCl, 0-10 CaCl» or BaCl>, waa recommended for the 
electrolyais of MgCl 5 obtained from the production of titaniua, : 

In 1961-1963, at one magnesium plant, extenaive research of the sodium - 
potassium electrolyte was conducted at a group of experimental industrial 
electrolyzers operated for 1-1.5 years efter replacement of the lining before 
the beginning of the tests. For comparison, the sodium-calcium and potassium 
electrolytes were tested simultaneously under comparable conditions. 

The electrolyzers were fed molten MgCl2 from titanium production con- 
taining (%): 95-99 MgCl, 0.4 MgO, 0.004 Sio,, 0.007 Fe, & 0.02 C, 0,01 30,2, 
0.01 F~, 0.04 1.0, and 6-2 Mg metal. 

The silimé frow the electrolyszers was removed manually once in 7 days; 
the distance between electrodes wae kept at 8-10 cm; fluorides were not 
introduced into the electrolyzgrs. Tae anode current density for all electroly- 

eave was identical - 0.43 a/em*, In contrast to the earlier issued recommenda- | 
corey rig electrolyte temperature was kept et 700-720°R. . 


gnesium, chloride, Ausaae: 
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To control the true value of the current yield the electro‘yzers were 
periodically (6-10 days) changed to 9 feed of MgClz obtained in e.ectrical 
shaft furnaces. 

Identically high and stable average current yleld, approximating 90%, 
was obtained in the sodium-potassium and potassium electrolyzera. The 
current yield for the sodium-calcium electrolyte was 4-6% lower. 

‘The amount of slime in the potessium and sodium-potassium electrolytes 
was identical (0,06 kg/mg Mg); in the sodium-calcium electrolyte, 70% more 
slime was obtained. 

p Because of these factors the actual electrical conductivity of the 
sodium-potassium electrolyte is approximately 20% higher than the electrical - 
‘conductivity of the eodium-calciua electrelyte with the sawe amount of NaCi 
' {n the electrolyte, 

The amount of magnesium raw weterial in the main impurities, the losses 
of metallic magnesium with the slime, the yield and concentration of chlorine, - 
and the stability of the lining in the experimental industriel electrolysere 
were identical for all three electrolyte compositions. 

Relationship of current yield to the interelectrode distance showed in 
pilot-plant electrolyzers of the Ali-Union Aluminum and Magnesiua Institute 
(VAML), that the change in distance between electrodes within the limite of 
3-16 cm does not at all affect current yield. 

In 1963, thie relationship was studied on en experimental industriel 
electrolyzerc, Whan the composition of the electrolyte wae (in %): 8-12 MgCl), 

, 22-24 NaCl, 63-56 KCl and 3.0 CaCi2, the current yield and the electric 
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| power consumption remained almost unchanged upon decreasing the interelectrode 
distance from 8-9 to 4-5 cm, but the current at the electrolyzer cell in the 
second case Was increased by 20% because of the additional current feed from 
the auxiliary generator and disconnection of one cell. The losses of chlorine 

‘with the gases of the cathode suction and its concentration in the anode gas 
remained unchanged, The amount of slime also remained unchanged. 

H Relationship of current yield and alime content to the MgCl, concen- 

‘tration in the electrolyte was conducted on the pilot plant electrotyzer of 
VAMI at 2000 amps. 

Granulated MgCl2 from titanium production containing (in %): 0.5-1.5 
H20, 0,4-0,7 MgO was the raw materiel, MgCl> was loaded into the electrolyzer - 
continuously with the aid of a trough feeder, The variation in concentration 
in a single period did not exceed 1%, and the electrolyte level was kept 

strictly constant, : eee oo ; F 

If one takes, ae 150%, the amount of slime when the’ concentration of 
MgCl2 is 6%, then when the content of MgCl, in the electrolyte is 9, 13 and 
16%, this value ie 118, 154, and 195% respectively. Increased MgCl, concen- 
trations in the electrolyte from 6-9 to 13% led to the increase of current 
yield from 86 to 90%, 

: It ip evident that to obtain a high and stable current yield the MgGl4 
concentration in theelectrolyte of industrial electrolysers should not be 
below 8-10% (the upper limit -- not over 18-20%) 

It is interesting to note that the MgCi2 content change in the renge 
of 6-16% in the electrolyte did not at all affect the value of the average 
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voltage of the electrolyzer. 

The cause of this, evidently, ie the fact that the reverse emf measured 
by the instantaneous cut-out of a cell was 2,92 V at 6% MgCl2 and 2.28 V at 
16% MgC12. 

Relationship of the current yield and slime content to the duration of 
intervals between recoveries of slime at the VAMI pilot plant electrolyzer 
showed that the duration of interval between extractiond the slime was 
increased to 142 days; thereupon the amount of slime amounted to 0,01 kg/kg 
Mg in all, 

‘ In 1961, in an experimental industrial electrolyser, the time of the 
intervals between slime removal was set at 40-50 days; the current yield was 
85-87%. In 1963 this task was studied more in detail at two experimertal 
industrial electrolyzers. 

From the data obtained it follows that when feeding MgCl» from titanium 
production to electrolyzers the alime content depends not so much on the amount 
of raw material, composition of the electrolyte and deaign of the electrolyzer 
as on the conditions for slime recovery, 2 

Teating of an electrolyzer with a graphite’ hearth with MgClo feed from 
the titanium production was conducted on pilot plant acele for 4 months. 

The total current at the electrolyzer was 2000 amps; the current 
shunted to the hearth -- 100-200 amps (D = 0.03-0.06 amps/cu*). 

With a disconnected hearth, the curren’: yield and slime formation vere 
the saue ag b the pilot plant eleccrolyser with an <zdinary hearth. 

During anode polarizetion of the graphite heerth, the slime completely | 
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during operation with a connected hearth no slime 


disappeared in 2-3 days; 
was formed. | 
However, both inthe first and also in the second case the current 

yield was reduced from 88-91 tp 80-85%, i.e., by 5-8%. This can be explained 

|‘ by the chlorination of impurities and their harmful effect on the process. 
Research in this area will be continued, Of much interest in rewo ing the 
harmful effect of impurities is the use of chlorine-discharging anodes with 
which all or part of ‘the chlorine ie carried off through the body of the “node. | 
Such experiments are being conducted at the present tine. ; 

With the further wastery of the sodium-potassium electrolyte, increase : 

of NaCl in it, and the introduction into industry of the operating regines 
at small distances (4-5 mm) between electrodes, these indicators in the 
opinton of the authors, can amount to 88-90% and 50,4-52,2 wegajoules/kg of 
Mg (14,.0-14.5 kilowatt-hours/kg of Mg) respectively, when the current is 
20-30% higher than at the present. ' 
: The tests on experimental industrial electrolyzers, as well as the 
physical and chemical properties of the sodiuw-potassiua electrolyte which 
are favorable to the electrolytic process and the high quality of MgCl2 from 
the production of titanium, can serve to confora this. 
: The selection of the actual ratio of NoC1:XCl in the electrolyte depends 
on the technical scheme of the plant and level of wechanization of slime 
recovery processes. As the calculation of economic effectiveness indicates, 
‘the use of the sodiums-potesaium electrolyte in placa of the eodiuse-calicius one 
‘permits a reduction of approximately 5% in the cost of magnesius. af 


oA 
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Additionally, the use of this electrolyte permits the mechenigation of 
the slime recovery with the aid of a vacuum. With eodium-calcius or sodiua- 
barium electrolytes thie means of elime recovery is hardly applicable because 

-O£ the large losses of CaCl2 or BaCla. The sodiua-potessiua electrolyte should - 
be recommended for use, in turn, for high quality MgCl2. However, in the future 
this electrolyte composition may be quite practical for all forme of MgCl2. 
Orige art. has: 5 tables. [JPRS] : 


SUB CODE: 13, 07 / SUBM DATE: none / ORIG RUF: 006 
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AUTHOR: Sheka, V- I> 
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TITLE: The Symmetry of the Energy Bands of an Electron With Spin 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 6, pp- 4211-1219 


TRXT: In the present papery the author investigates the structure of 
the energy bands of a Dirac electrony employing group-theoretical 
methods. Group-theoretical investigations of the energy-band structure 
of crystals in consideration of spin-orbit interaction have repeatedly 
peaen carried out. In these papers, an additional symmetry with respect 
to time reversal was taken into account when determining the dispersion 
laws in the case of a concrete selection of the pasic functions of the 
jrreducible representations of the space group. E. I. Rashba (Ref. 7)» 
however, showed that the energy band structure cannot depend on a spe~ 
cial selection of the form of irreducible space-group representation, 
but is determined only by the character of these representations. 

In the present paper, the author solves the problem of determining the 
points with zero inclination on the energy surfaces E(k) in x 
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consideration of the time reversal for a Dirac electron in an arbitrary 
crystal field. after derivation of the formulas for determining these 
points, the dispersion law ig determined with an accuracy up to terms 


ef the order of Ke The results of the theory are then applied to crys- 
tals with ginc-blende Symmetry (point Space group 1), in which case 


the denotation was taken from Ref. 2. The author finally thanks &. I, 
Rashba for Supervising the investigation. There are 14 references: 
6 Soviet, 6 American, 1 German, and 1 British. 


ASSOCIATION: Institut fiziki AN USSR, Kiyev (Institute of Physics of Le 
the AS UkrSsR, Kiyev) 
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FERIODICAL: Fizika tverd ; toot, 1735-774: 

TEXT: A report or the sicject mentioned in the titi2 was deilvered a: tua 
Fourth Ali-Union Conference om Semiconductor Thacry, which toce piace at 
"Let4s1 on Q:tober 22, 1960. The presant study is in continyatian of 3 
paper by Rashba (Ref.!: FIT, Il, 1224, 1960), where it had been shown that 
the existence of apin-crbit interaction may lead to the possitile appearance 
of a new type of band electron resonance, which can be jointly caused by 
tne electron vector of the h-f field and a change of electron spin levels. 
It 18 thus designated as combined resonance which may arise in semicon- 
ductore with extremum loops (cf. Ref.2: Rashba, Sheka, FIT II, 25102, 
1959). A taeory of the combined resonance of band electrons i6 developad 
rnera for crystals with zinoblende-type Lattice, and the angular dependenca 
4; regonance 18 calsusated. The results point to a marked anisotropy of 
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tue intensity of the resonance effect. The frequencies of the combined 
:esonance prove to te linear combinations of the spin resonance yrequency 
and of the cyclotron resonance. It saculd te possible to estimate tne 
extent of band splittiag (which ia related to the absence of an inversion 
center) from measurements of the intensity of the combined resonanté. 
Crystals with tnversion center zsplay a twofcid degeneracy of the tanis 
in the entire K-space, waile crystais without an inversion center display 
no such band degeneracy. In the laster crystals, however, there appears, 
@.g., near the center - of the Briilozin zone a smal! out finite cand 
"divergence" (caused ty spin-orbit anterect+1on) which is nardiy measurabie. 
In the suthors'opinion, a study of the combined resonance would make it 
pessible to find a usable method of measuring the parameters of the 
relativistic band divergence. The crystals considered here (e.g., InSbd, 


ous) belong to the space group vr. The Hamiltonian is firat determined and 


examined for the systam concerned, It 135 pus in the form H = HA7H where 


b Tad 
ad "4 a a aS . f . 
w= AKG BOK), and H, = 8 (EK )5 A = */2m*, m* is the efrective mass, 


2 os eF/emic, m, is the mags of the free electrons © is the Pauli matrix, 
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= is the paraneter characterizing the band divergence; K 2k os . 
wk kk (the otner components have to be obtained by cyclic permutation). 


The operator of the Guasinonentun is related to the vector potential . in 


she usual manner: koe -iv + eA/c: » The further investigation is restricted 
to small “41 80 that H, may be regarded as a perturbation. The absorpticn 


in the antinode of the electric field is described. by the imaginary part 
-"Co), and dy -."(.) in. the antinode of the magnetic field. Formulations 
for the matrix elements of the transition are examined next; the megnetic 


field is desigreted by the polar angle @ and the azimuth +; representetion 


reela (5 + 0) | sin 5 exp| 3( 7—)] 


: . @ = tt 8 
sind cael 4 (0—$)) oor Bono H(5 + 


ar (18) 
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a igm® ef 
V2 =“ 5 Ee es DF <t aa, | j>. 


“ch” 
ry 


- (30) is obtained for the matrix element, and 
MLD SNR Pe Tae Di Beoo Ula /> (31) 


for the angular dependence of the resonence effect. The unitary B-matrix 
is given by 


== (sin P -1-f cos cosh) ~ as (sin) —icosOcos Ph) «in cos 


v2 


—= (cos h —i cos 8 sin ) * (cos D+ icosOsin) sin O sin ®} , 


a sin® WF sin® cos 8 
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ts elements are explicitly given by 
j j Buy =09, 
vs Bog = —2Biun =< Bim = . 
= cos 2) cos 20 — + sin 2 cos 9 (2 cos* @ — sin’ 6), 
Buy = — + Brass =4 fsin 2 sin 0 sin 28, 
Bysaaj) = —2Bur29 == Bias) = 


= F {cos 2 sin 20 — /sin 2 sin® (2 cost @ — sin? 8)), 


Bay = 7a (sin 2 sin 9 (1 +-cos® 8) -+- /cos 2® sin 20]. | 


for the case concerned. As may be seen from (31), transitions with a. 
change of the orbitel quantum number by 0, +1, and.+2 are possible in the - 
combined resonance. Using {31}, the angular diagrams of combined resonance . 


Card 5/7 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549010005-6" 


1, 


CIA-RDP86-00513R001549010005-6 


24918 s/161/61/003/006/012/031 
Combined resonance of band... » , 3102 B201 


are then examined. For the individual perturbation operators, the distribu- x 
tion of the various transitions in the combined resonance according to 
tne'types of angular diegreams is represented as follows: 


{ - 
Vy 


imi—1 iia] 
t—>{+l1 {—>i-—1 
t—> i642 | fait—2- 


imi-2 iia2 


Finally, the intensity of the combined resonance is examined, namely, 1, 
for a nondegenerate electron gas, 2, for a degenerate one of low concen- 
tration, and 3, for a gegenerate one of high concentration. The criteria. 
fer the application of this theory are finally discussed briefly. | There 
are 1 table and 8 references: 4 Soviet-bloc and 4 non-Soviet-bloc. v 
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AUTHORS: Rashba, 5. I. and Sheka, V. Ie 
TITLE: Combined resonance in n-type InSb P 
PERIODICAL: Fizika tvercogo tela, v. 3, no. 6, 1961, 1863 - 1870 
TEXT: The present paper formed the subject of a lecture delivered on 


October 22, 1960 at the Fourth All Union Conference on 


Theory held at Toilisi.. 
paper (Ref. 4: FTT, III, 6, 1732, 


in this lattice. 
tormination of 


First, 


Tig. 2 shows the schnene of 
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The paper is in continuation of an earlier 
1961) in 
the investigations of the conbined resonance of the band carriers in 
crystals having gine blende type of lattice. 
she extremum of the band is reached at k = 
cease in n-type InSb to which the results of Ref. 
view particularly to estimating the intensity of the combined resonance 
tne Hamiltonian of the band electrons and the 
2 various constants are 

ct the combined resonance ang the paramagnetic resonance are compared. 
Fi the electron transitions in InSb for the 


R001549010005-6 


Semiconductor. + 


There it was assumed that 
This, for example, is the 
1 are applied with e 


QO. 


discussed.: Next, the intensities 
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combined resonance (A), the cyclotron resonance (3), and the paramagnetic 
resonance (C). The distance between the nearest lévels with opposite. | 
quantum numbers o is fs = an, gd times smaller than the distance between 


the Landau levels. The ratio of the intensities of combined and paramag- 
bo a Ae A e"(w 
netic resonance is determined by the formule 7 "(a,6,05,0 eae 
t p.res.) 
5 m m*c\ 2 
o.8 \ ~ 10° 
(23 poss 


The following special cases are now investigated: 1)Nondegenerate 
electron gas. a) High temperature, MI 


In InSd, fn, = 0.013, f= -0.33, ée 2 17, and L = = 


5 : 
F r(5—4)) 1+ % say | Aj — f° (11) - 
male, Ai) ee |: . 

holds. The intensity of the combined resonance is always substantially 
nigher than that of the paramagnetic resonance. b) Low temperature, 1)1- 


The intensity ratio is given by 
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5 ' 
r(>—4i) as 
cee A Se. ee ee 
a (3, = (81, 2 4;, —2€ Atal) > (3) +E Bo, a4 (12) 


r= us 

For Aj = 0,7 “lg ,0) ='9/16, i. e. the combined resonance exceeds the 

j : a! imos:for a values,.. 1, 2, -'; 
paramagnetic resonance 238, 10, and 125 tims 7 S 
and 3. For Aj = 2 and o = 1, 771(1,2) = 310, 3530, and 230... In the 
remaining cases the combined resonance is weaker than the paramagnetic 
one when » is not too small. 2) Degenerate electron gas. Low concen- 
‘tration. One has 


g°-ss N \ 22-47) a 1 . 

. 2 ni \2Ue— 

a.(s, 4, N) = sT35; ( BB ) d=( 7) 
. * 0 


® 1 
+ Oo, uf — ( = yr] i (13) 


-1 re 
It is found (notations as above) that (1,0) = 3, 1, and 145 9 (1,2) = 
= 100, 11C, and 78; 77 1(-1,2) = 154, 0, and 34. 3) Degenerate electron 
gas. High concentration. One has , ; ; 


j— oe" lee. 


; nN = 
4 5 . $ ;)) | ; . (14) 
m1 (¢, Aj, gat er(§—a)a+tars)| B > q 
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The intensity of the combined resonance is always higher than that of 
the paramagnetic resonance. The table gives the intensity ratios for a 
flegenerate electron gas’ for maximum values of the coefficients B(a,d, Aj). 
Finally, the results are briefly discussed and compared with those of. 
Bemski. The authors thank K. B. Telpygo for discussions. There are 
3 figures, 2 taodles, and 9 references: 2 Soviet-bloc and 7 non-Soviet- 
bloc. The most important references to English-language publications 
read as follows: L. #. Roth, B. Lax, S. Zwerdling. Phys. Rev., 114, 90, 


1959; H. Welker, H. Weiss, Solid State Physics, 3, 1, 1956; G. Bemski, 
Phys. Rev. Lett.,,4, 62, 1960. go te 
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AUTHORS: Rashba, E. I- and Sheka, V- I. 


TITLE: Properties of semiconductors with extremum loops. 
Iv. Angular dependence of combined resonance in a strong 
magnetic field 


PSRIODICAL: Fizika tverdogo tela, Ve Jy NO: 8, 1961, 2369-2376 


TEXT: The author devised a theory of combined resonance in semiconductors 
with extremum loops in a strong magnetic field in order to determine the 
angular dependence of the resonance intensity» If the depth A of the loop 
is sufficiently large and if the characteristic energy of the electrons 
contributing to the various effects is lower than A or of the same order of 
magnitude, @ large number of methods exists for determining the existence 
of an extremum loop and also for determining A (cyclotron resonance, >< 
magnetic susceptibility» galvenomagnetic effect, optical properties etc.) 


if A € Eeeae However, only one methed can be applied: Study of combined 


yegonance qnich has been predicted py Rashba. In strong magnetic fields 
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epin-orbit coupling is destroyed if the Zeeman energy is considerably higher 
than the spin-orbit Separation of the bands in the effective region of the 
k space; with spin resonant frequency an absorption which is induced sy the 
electric vector of the h-f field occurs Simultaneously with paramagnetic 
resonance, This resonance is designated as combined resonance. Its 
intensity is by orders of magnitude higher than that of paramagnetic re- 
SOnance and may come close to that of cyclotron resonance, A can be 
directly determined from its intensity. The authors now determine the 
angular dependence of combined resonance by a method that hag been devised 
in a previous paper (FIT, III, 1735, 1961). The designations are taken 
from this previous paper and from Ref. 3 (Rashba, FIT, If, 4224, 1960} 
iAbstracter's note: For this reason, tne author omits the formulas ob- 
tained, In order to be able to follow the theoretical considerations the 
mentioned previous Papers should be known J. If the Zeeman energy is very 
high compared with the characteristic band separation A nar combines re XK 


Sonence can te observed if hy > A, where vy is the frequency of the electro- 
: sie 11 ; : - 
Magnetic wave. With y ~ 10 CpS semiconductors with A & 10 ev car be 


studied The shift of the ceiling of the valence band from k = 6 oy 10 * ev 
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for InSb brings out the importance of this range of values. In crystals © 
consisting of light elements A may be considerably smaller. If yis in-. 


tension beyond the range of practically attainable Magnetic fields. In 


temperatures are sufficiently low. A limitation is Siven only by the xX 
finiteness of the relaxation time, The intensity ratio of combined and 
cyclotron resonance is of the order of ~L/E ar for Achar &h. There are 


12 references, 9 Soviet-bloc and 3 non-Soviet-bloc. The three references to 
English-language publications read as follows: R. C, Casella. Phys. Rev. 
Lette, «5. 377, 1960; iW, Shockley. Phys. Rev. 20, 491, 1953; Ss. J, Czyzak et 


et 


al. J. Opt. Sos, A, 47, 240, 1957. 
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report submitted for Intl Conf on Physics of Semiconductors, Paris, 19-24 
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AUTHORS: Rashba, E. 1.5 Shexa, V. I. , 


PLELE: Combination resonance at local centers of large radius 
i 


source: Fizika tverdoge tela, v. 6, no. 1, 196, 11-152 : 
‘OPIC TAGS: combination, combination resonance, band carrier, band electron, 
transverse resonance, longitudinal resvnance 


ABSTRACT: The authors have developed 2 theory on combination resonance at large- |. 
radius donor centers. They note that site conditions for combination resonance to 
arise are not as favorable under these circumstances as for band electrons. : 
Combination resonance is excited by the electron vector of electromagnetic waves gek 
and is therefore proportional to the square of the radius of the electron orvit. 
The authors have shown that combination resonance must be observed fin transverse 
circular polarization and in longitudinal polarization. The resongnce intensity 
depends markedly on the angle between she steacy uniform magnetic jeld and the 
symmetry axis. In this, the angular Gopendence coincides with the value obtained 

py E. I. Rashba and V. I. Sheka (FIT, 3, 2369, 1961) for band carriers. Two cases 
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were considered: for transverse resonance and for longitudinal resonances it was | 
found that transverse resonance for g>'0 is markedly different from transverse 
resonance with g <0 and from longitudinal resonance. In the first (g>9), 
-resonance intensity is limited, but in she other two the magnetic field becomes 
infinite. Orig. art. has: ly figures and lS formulase 
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RUTHOUS: Rasnba, E. I.; Sneke. + Te 


TITLE; The theory of combination rescnance at acceptor centers 


OURCE: Fizika tverdogo tela, ve 6, no. 2, 196h, 576-583 


n 


ToPIC TAGS: combination resonance, indium antimonide, spin orbit splitting, 
deformad crystal, acceptor center 


ABSTRACT: This article is a continuation of previous work by the authors (FIT, 6, 
11, 196), in whicn they analyzed the factors affecting intensity of comoination 
resonance at local centers of lerge radius. In the ‘present paper tney determine 
the intensity values and derive angular diagrais for combination resonance at 
acceptors in crystels of InSb. Large spin orbit splitting of tne hole band and the 
absence of an inversion center, characteristic of these crystals, must lead to high 
intensity of combination resonance. The angular diagrams indicate marked anisotropy 
of tne resonance. A Hamiltonian is set up, and it is found that, at parameter 
values corresponding to InSb, combination resonance “45 determined chiefly by the 
sac ea eubic members of the Hamiltonian. Determination of the intensity 
Cord 1/2 
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shows that in undeformed samples tiis intansity must exceed the intensity of 
the sixth order, 
of combination resonance in deformed samples should also 
Bir for valuable discussions and for furnishing a preprint 
Bir, Ye. I. Butikov, and G. Ye, 


paramagnetic resonance approximately by 


G. Ye. Pikus and G. L. 
of tie article of G. L. 


no. 12, 1953)." Orig. art. has: 20 formulas. 
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“aurnor: sheka;_V- 2s, 


TITLE: Intensity of combined electron resonance in semiconductors me 
_ with a narrow forbidden band yee 


SOURCE: Fizika tverdogo tela, ve 6, no. 10, 1964, 3099-3106 


{.popic TAGS: electron resonance, forbidden band, resonance band, 
- conduction pand,; valence band, paramagnetic absorption . 


- ABSTRACT: This is a continuation of earlier work by the author 
| (with E. I. Rashba, FIT, v- 3: 1735 and 1863, 1961), devoted to =. 
crystals having zinc-blende symmetry - The present investigation is” 
' G@evoted to the singularities in the occurrence of combined reso- 
‘nances of electrons, which is due to the non-quadratic nature of. 
. the energy E(k) in semiconductors having an iInsb band structure. 
|‘ @he small width of the forbidden band in such crystals increases. 
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| the role played in the excitation of the combined 
; dependence of the g-factor on the quasimomentum. 
/Jeads to the appearance of an isotropic term in 
' the two combined~ resonance pands (of which one ¢ 
- quency and in polarization with the 


~. along with an anisotrop 


‘the bands. The theory 

; account of the in 

i est valence bands; 

i without qualitative 

considered here, the i 

« resonance ig determined by the parame 
‘which are well known for several semi ounds of the 
| type Arr By! in these crystals ihe combined absorption exceeds the - 
. paramagnetic absorption. wphe author thanks BE. I. Rashba for sug- 
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In the approximation a 
the combined: 


- 


APPROVED FOR : 
RELEASE: 08/23/2000 CIA-RDP86-00513R00154901000 
5-6" 


slide cei FOR me RECEe peste tae CESRDESS: alah ed eh eda 6 


pp Tice 


~% 1126265 
‘ACCESSION NR: APp4046627 


| arte: has: 1 figure, 19 formulas, and. 2. ‘tables. 


“ASSOCIATION: Institut poluprovodnikov A ae UkrseR, Kiev 7. inst 
‘ of Semiconductoxe, AK AN Ukx&8R). Sea ipe ee eee es 

. SUBMITTED? eee peo, 

‘gun CODE: SS NR REF’ SOV: 005 : 


' Card 3/3 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549010005-6" 


ZPEDROVED POR RELEASE: bee feet iene SA RDESe: side dhl S 


L 2295-66  EWT(1)/T/BHA(h)  IJP(c) 
AGORSSION NRi AP5014580 | UR/0181/65/007/006/1783/1786 


AUTHOR: Sheke,, ve I. 


TITLE: Fine structure of the spectrum of a local center and exciton in 
__semiconductora with extremum loops 
WSS 
SOURCE: Fizika tverdogo tela, v. 7, no. 6, 1965, 1783-1786 


TOPIC TAGS: impurity level, spin orbit coupling, spectral fine structure, 
exciton, semiconductor band structure 


ABSTRACT: The author calculates the splitting of the excited levels of a 
shallow impurity state, brought about by spin-orbit separation of the bands. 
This aplitting is approximately equal to four times the depth of the extremum 
loop, multiplied by the magnetic quantum number. An analogous effect is 
determined for the exciton. The method used for the calculations makes it 
possible to take into account higher-order terms of the expansion in powers of | 
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the ratio of the depth of the loop to the jonization potential of the center. 
In the case of hexagonal CdS, the splitting is approximately equal to 10-4ev, 
as compared with 5x 10~4ey for the splitting of the exciton levels resulting 


from the nonzero wave veotor of light. "The author thanks £. I. Rashba Apr 
suggesting the topic and a discuesion of this work." Orig. art. hae: Sy 
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"| AUTHOR: Sheka, V. I.; Sheka, D. I. 


ORG: Institute of Semiconductors, Academy of Sciences, Ukrainian SSR (In-iitut polu- | 
; provodnikov Akademii nauk Ukrainskoy SSR); Kiev State University (Kiyevskiy gosudar- 
| stvennyy universitet) 


“a TITLE: Local states in semiconductors with narrow forbidden band 


SCURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 51, no. 5, i966, Wks. | 
1456 


| TOPIC TAGS: semiconductor band structure, impurity level, conduction band, vaience 
| band, ionization, impurity center 


| ABSTRACT: A theory of impurity states in semiconductors having the same sand strue- 

i ture as InSb is developed, within the framework of the scheme of E. 0. Kane (Phys. 
Chem. Sol. v. 1, 249, 1957), in a multiband approximation which takes intc account 
the interaction between the conduction and valence bands. By analyzing in detail the 

' band structure it is possible to calculate, in agreement with experiment, the ioniza- 

; tion energy of the acceptors and also to determine the wave function of the corres- 

‘ ponding state. A variational method is used to solve the equations of motion. ‘The 

' ghanges occurring in the analytic structure of the solutions for the iocai center 

! when account is taken of the remote bands is also analyzed. The analysis indicates 

: that the behavior of the carrier near the acceptor center can be correctly described 


cord W2 
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ori; if the upper bands are taken into account. The behavior of the carrier in the 
viv inity of the donor is prectically independent of the equations of motion. Tne 
energy levels of large-radius local centers in InSb are determined numerically. Tne 
ionization potential thus obtained for the singly-charged acceptor center in Inst is 
in agreement with the experimental value. Several models of the band struczure are 
presented for the case when the change in the system of singular points of whe equa- 
tions of motion makes it possible to obtain the exact solution. These inciude cases 
when the valence band is split by the spin-orbit interaction and is located Goove 
the bands of the light and heavy poles, when the spin-orbit splitting of the valence 
bands is eliminated, and others. The authors thank E. I. Rashba for constant in- 
terest in the work and a discussion. Orig. art. has: 3 figures and 33 formulas. 
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LESEDEV, QO. A.; 3 CLYUNIN, Go Viz HUSHZHAVLEV, 
HEYA SKEYA. 1. 
Developing a method of mechanized removal of electrolytic 


slime in magnesium production. TSvet. met. 36 no. 11:38- 
41 N '63. (MIRA 17:1} 
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68313 
04/51 -8-1-12 
Shpak, k.T. ard Sheka. Ye.F. SOV/51 -8-1-12/40 


On the Intrinsic Luminescence ‘of Crystalline Hecbtitans | 
eet eae ete Nd 


Optika i spektrosxoriya, 1940, Vol 8, Mr 1, po 66-72 (USSE. 


The authors investigated the luminescence Svectrun of crystalling 
naphthalene lying in the region of fundamentel absorption. The 
luminescence and absorption spectra were obtained at 20.4, 77, 

200-210, 293 aml 330-340°%, Medium-dispersion quartz 5 pectrographs 
ISP-22 and Hilger B-2 were used. For the absorption spectra a 

krypton lamp GSYD-120 was us oi; luminescence was excited with 

2530-2400 A light from a mercury lamp S¥DSh-1006. A Glan-Thomsen 

prism was used as an analyser. Very pure samples cf naphthalene 

were obtained by repeated zone purification (45 runs). Purity of 

the samoles was judged by the absence cf A-sethyl naphthalene bands 

in ths absorption spectrum. Fig 1 gives the luminescence gpsctra of 
naphthalene crystals at 20,.49K, Fig 1 shows a luminescence band at 
31480 £ 3 em”! weakly polarized along the a-direction (this is called 
an A-tand), The A-band bractically coincides with a Strongly odlarizad 
Ay-band at 21476 em’! in the absorption soectrum (Ref 11j). Ths A-vaenrd ; 
18 more intense in purer sales. On incr as¢ of temograture to a 
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~ 


On Sha Intrinsic Luminescence of Iryetalline Nashthsiers 


another band avpears in the husinescence srectrum; it lias at 

$1623 + z om@) (che g-bard) and it is celarized in the b-dtrection 
(Fig 2). At 200-216°F (Fig 2) the A- and B-bands are bronder and 
partly depolarized (they coincide with tne A)-‘anl By) -bands in the 
absorption apactrum at the sane tanperatura). At 200-16°K 4 very weak 
luminescence band (the I-tanl) apveirs at 31900 ar~l, On increase of 
temperature te 292° the A~ and B-bands are depclarized still further 
(the spectrum is cractisilly umaffectet by 8 30° rotation of the 
Glan-Thomson orisr) end the intensity of ths L-band rises (Fig 4a). 
The I-band is alse cos lotely depolarized, At 330-340°K the a-, B- 
and I-honds becoe stronger ani another sand atvears in tne cpectru 
(the II-band), which iat in tha region of the As ard Ho absorption 
bands (Ref 11}. Rise of taiveréture daxclarizas alic the absor stion 
vands which are strongly gslarized at 26 49K (Fig 3}. TIO" ¢ new 


a 


band (the Ili-vant- ig ohsorved in the absorrtion ¢czaecra of thick 
[ lies st 71100 ax+ arnt its intensity 
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elses on increase of tanperature, At 330-340°K no further changes are 


observed in the absorption spectrum. The authors show that the results 
point to exciton nature of luminesconce of Very pure naphthalene 
crystals in the region of fundamental vbsorption, acknowl edmient is 
made to ALF, Prikhot'ko for his advice. hors are 5 figures and 

14 references, 9 of Which ure Soviet, 3 Bnglish and 2 German. v4 
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AUTHORS: § Shpak, MoT. and Sheka, Ye.F. 


TITLE s The Effect of Impurities 


PERIODICAL: Optika i =pektroskopiya, 


ABSTRACT: Barlier Prikhot‘ko and Shpat (Ref 1) showed that luminescence of 


eryetalline napkthalens 


impurity. It was aleo reported that cryatalling naphthalens containg 
small amounts of A-naphthol , S-naphthol , thionaphthene ani other 
substances. The present paper Yeports an investigation of the 
effect of temperature and solute (impurity) concentration on tha 
luminescence and absorption Spectra of golid solutions of 


A-methylnaphthalene , A 


in crystallins naphthalene. The experimental technique was the same 
4a described earlier (Ref 3). The experiments were carried out 


at 20.4, 77 ard 200°R. 
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81915 


§ /051/60/009/01/010/022 
2201/269) 


\ 
on Lumines cence! of Crystalline Waphthalene| 
1960, Vol 9, Nr l, pp 57-63 (USSR) 


(Ref 2) i2 due to a Acmethylnaphthalene 


ethylnaphthalene, #-naphthol and o-naphthol 


The results (Figs 1-5 and Tables 1-4) showed 
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that solute Molecules 
produced two 
rehies pride aan lattice. Ackuoml of greta uinescence centres 
-F. Pr t'ko for his advice and to a 
rad 
pibobiad Ye 3. Ruseva. There are 5 | A eae — 
eferencea, 8 of which are Soviet, 2 English ‘and 1 dade 
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SHPAK, M.T.; SHEKA, Ye.F, 


luminescence of crystalline nap 


Meee a a Sat hthalene containing minor admixe 


24 n0.5:553-555 My '60, 
(MIRA 13:5) 
l. Institut ftiziki AN USSR. 
(Naphthalene--Optical properties) 
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gu uuoo NSS i395 alrallb B104/3201 
AUTHORS: Broude, ¥. L., Rashba, E. I., and Sheka, Ye. Fe. 
TITLE: Anomalous impurity absorption near exciton bandg of 


molecular crystals 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 139, no. 5, 1961, 1085- 
10688 


TEXT: Ir, in a molecular crystal, the distence € of an impurity level 
from the edge of the exciton band is smaller than, or is of the same 
order of magnitude of the width M oz the exciton band, an absorption of 
light within the range of the impurity band will lead to the formetion 
of quantum states, in which not only the impurity molecule, but also the 
adjoining molecule of the solvent will be excited. For €4N, the 
dimensions of the regions in which the excitation is concentrated, are 
larger than the lattice constant. The structure of the exciton band 
near its edge dispiays an influence upon the characteristics of impurity 
absorption. If, in this case, the impurity molecule does not differ 
from a molecule of the golvent except by a shift of energy leveis, 
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Anomaious impurity adsorption near o.. B104/B201 


impurity absorption will diminish as as if an optical transition to 
the edge of the exciton band with a given polarization of light is 


rorbiiden, or will grow as ¢73/2 if such a transition is allowed, Thus, 
the coefficients of these relations are sharply dependent uponf&, and so 
are the polarization relations; for ESM, € itself is a function of the 
distance 2f between the levels of the molecule of the solvent and the 
impurity molecules. Thus, the characteristics of impurity absorption 
permit conclusions to be drawn regarding the structure of exciton bands. 
Objects suited for these investigations are molecular crystals, in which 
the molecules of the solvent do not differ from the impurity molecules 
except by their isctopic composition. Sclutions of ordinary naphthalene 
\C, ois) in octadeuteronapnthalene (C1 gDg) and in tetradeuteronaphthalene 


\A-C, oD, Hy and fC, oD 424) have been studied. These preparations were 


supplied to the authors by Professor A. I. Shatenshteyn, and had been 
prepared in his laboratory at the Institut fizicheskoy khimii im. L. A. 
sarpova (Institute of Physical Chemistry imeni L. A. Karpov). The 
naphthalene concentration amounted to some percents. The effects observed 
are ey aaa with those theoretically predicted by E. I. Rashba 
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